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We  have  derived  an  analytic  scaling  law  that  shows  that,  for  lenses  with  spherical  aberrations,  resolution  can  be  increased 
beyond  the  aberration  limit  by  applying  a  post-capture  deblurring  step.  We  have  also  shown  that  resolution  can  be  further 
increased  when  image  priors  are  introduced 

In  Year  I,  we  developed  our  scaling  law  based  on  empirical  evidence  about  the  PSF  properties  of  ball  lenses.  We  used  our 
scaling  law  to  design  and  build  a  spherical  lens  imaging  system  with  very  high  resolution  (gigapixel).  We  demonstrated  proof-of- 
concept  operation  by  sequentially  scanning  a  sensor  to  multiple  locations  behind  the  ball  lens,  producing  several  high  quality 
gigapixel  images.  In  Year  II  we  further  analyzed  the  properties  of  ball  lenses,  deriving  analytic  expressions  for  the  PSF  and  MTF 
of  ball  lens  systems,  deriving  a  rigorous  theoretical  basis  for  our  empirical  observations  in  Year  I.  In  addition,  we  studied  the 
tradeoff  between  lens  complexity  and  deblurring  performance  for  monocentric  ball  lens  systems.  Our  observations  indicate  that 
there  is  a  law  of  diminishing  returns  when  increasing  the  complexity  of  ball  lenses  by  introducing  the  number  of  discrete  optical 
elements  (i.e.  spherical  shells  manufactured  from  different  materials).  Future  work  will  investigate  if  similar  principles  apply  of 
general,  non-monocentric  imaging  systems  as  well. 
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